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Background and Objectives: In the current research, the mechanical properties 
(in terms of tensile, bending, and impact properties) of the heat-polymerized 
PMMA denture base materials were investigated by incorporating the synthesized 
sol-gel derived nano-porous silica aerogel. The effect of porosity characteristic of 
was investigated by using two different organic and inorganic silica aerogel 
precursors.  
 
Methods: PMMA overdenture base materials were prepared by direct mixing of 
liquid MMA component with the desire weight contents of the synthesized sol-
gel derived silica aerogel (i. e., 0, 2.5, 5, 7.5, and 10 wt%) followed by thermal 
polymerization. In the current research three standard dies Iso-178, Iso-527, and 
Iso-180 was used inorder to investigate the mechanical properties of the fabricated 
composites including bending, tensle, and impact strength. The mechanical 
properties of the prepared nanocomposites were investigated in terms of tensile, 
impact and bending strength and the experimental results were also compared 
with those commercial Triplex Hot acrylic base overdenture resin using ANOVA 
alalysis. 
 
Results: The experimental results revealed that there is a meaning full correlation 
between silica aerogel weight content and mechanical properties of the as-
prepared silica aerogel-PMMA composites. Compared with commercial Triplex 
Hot base composite, fabricated PMMA base denture composites containing only 
7.5 wt% of silica aerogel shows meaning full correlation (p<0.05) properties  and 
there is not a meaning full relation in the mechanical properties of the fabricated 
nano composites using organic base silica aerogel at 10 wt%. 
 
Conclusions: The experimental results revealed that nano-porous silica aerogel 
is a promising alternative candidate to be used as an efficient filler in the 
fabrication of overdentures. Fabricated nano composites using silica aerogel 
shows higher mechanical properties, compared to fabricated commercial base 
composites.  
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